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Abstract 
The partitions of reinforced concrete frames can be lightweight (with gypsum board) or heavy (with infill masonry). Regardless 
of the type of partitions, the actual design code does not take them into account, therefore, the structure is designed as a pure 
frame. However, if the partitions are made of masonry that intimately connects with the frame, the behaviour of the structure is 
different than that of a bare frame. Generally, frame structures with infill masonry have an increase in stiffness and strength and a 
different cyclic behaviour. The interaction between the frame and the masonry is a difficult problem, and there are only a few 
numerical models for this phenomenon. Therefore, the first goal of the article is to present the state of the art regarding the 
behaviour and modelling of the masonry infill. Furthermore, the influence of masonry on global response of reinforced concrete 
frames is analyzed by using dynamic nonlinear analyses for several structures in the Bucharest area. The results are then 
discussed with respect to the displacement demand of the elements and masonry behaviour. 
©2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee EENVIRO 2015. 
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1. Introduction 
Reinforced concrete frames infilled with masonry panels are very common construction in many countries 
situated in seismic regions. Usually classified as non-structural elements, the influence of their strength and stiffness 
are neglected. However, unlike most non-structural components, masonry infills can develop strong interaction with 
the bounding frames under seismic loads and therefore this approach can lead to substantial inaccuracy in predicting 
the actual seismic response of framed structures in terms of lateral stiffness, strength and ductility.  
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Neglecting infill walls in the design phase is attributed to inadequate knowledge concerning to the composite 
behaviour of infilled frames, the variability of material properties, geometric configurations and construction 
methods. Additionally, should be considered the overall geometry of the structure, aspect ratio of infill panels, the 
detailing of reinforced concrete members or the location and dimensions of openings in the infill panels [1]. 
The review of literature shows that significant experimental and analytical research related to infilled frame 
structures in the last 50 years was done, since the first study published by Polyakov [2]. Despite of research efforts 
numerous uncertainties still remain and the seismic performance of these structures in an earthquake remains a 
major controversy among structural engineers and researchers today.   
The role of masonry panels during earthquakes is complex and the code approaches to seismic design of 
masonry-infilled reinforced concrete frames differ greatly. No consensus among code developers exists regarding 
the generally favourable or unfavourable effect of common masonry infills from the seismic performance point of 
view [3], [4]. The Romanian seismic design code, P100-1/2013 [5], as many other national codes, neglects the effect 
of masonry panels and therefore, the structure is designed as a bare frame. 
The goal of this paper is to investigate the seismic behaviour of infilled frame structures based on previous 
research (analytical and experimental studies, field observations after earthquakes) and to analyse the seismic 
response using the most complex investigation approach - dynamic nonlinear analyses. At first, the article  presents 
the state of the art regarding the behaviour and modelling of the masonry infill. Second, the influence of the 
interaction between the frame and the masonry panel is analysed by dynamic nonlinear analyses using an 
appropriate advanced model for several structures in the Bucharest area in order to provide useful informations of 
seismic safety for this type of building. 
2. In-plane behaviour of infilled frames 
Masonry infills received much attention in the past and extensive research has been carried out to predict the 
influence of infill panels and to carry out adequate structural analyses. The research conducted on the masonry 
infilled frames can be divided into three areas – experimental investigations and two types of analytical 
investigations (local or micro-modelling and simplified or macro-modelling) based on results obtained from 
experimental research. Some extensive state of the art reports can be found in [3], [6]. 
2.1. Experimental investigations 
Several experimental investigations were performed to investigate the effect of numerous parameters on the 
performance of masonry-infilled reinforced concrete frame structures. In the literature can be found relevant 
researches on small and large-scale infilled frame structures, focused on the in-plane response, tested with quasi-
static and dynamic loads. Major experimental investigations can be found in Polyakov [2], Holmes [7], Stafford 
Smith [8], Fiorato et al. [9], Klingner and Bertero [10], Zarnic and Tomazevic [11], Negro and Verzeletti [12], 
Fardis et al. [13], Hashemi and Mosalam [14].   
 
Fig 1. (a) Equivalent strut model [6]; (b) Experimental results showing the formation of strut [6] 
All the major experimental studies conducted in the past demonstrate the increase in the strength and stiffness of 
the infilled frame compared to the bare frame. As was reported by Sattar [6], most of these studies reported the 
formation of the compression struts at lower force levels. In several cases a change of the single diagonal strut 
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mechanism to other mechanism at high force range was observed. Another important observation is that numerous 
studies showed that the energy dissipation of infilled frame is much more larger than that of the bare frame, but its 
ductility is less than that of the bare frame.  
2.2. Analytical investigations 
Alongside of experimental research the in-plane behaviour of masonry infills has been investigated also by 
numerical analysis methods because, in many cases, this type of analysis has some advantages over experimental 
testing. Thus it is less expensive and allow to study much more influential parameters that affect the behaviour of 
this type of structure.  
In the literature can be found different techniques for modelling this structural type that can be divided into two 
groups, local or micro-models and simplified or macro-models. Macro-models are used to simulate the contribution 
of the infills to the overall response of the structure. Micro-models, which are not analysed in this paper, focus on 
the infill behaviour, in general, using a finite element analysis. It is obvious that when macro-models are used, a few 
elements are necessary to represent the effect of the masonry infill compared with micro-models in which the 
structure is divided into numerous elements for a more refined analysis and to take account the local effects. 
2.2.1. Macro-models 
This type of models has the benefits of computation simplicity and efficiency. The diagonal strut model is 
accepted as simple and rational way to describe the influence of the masonry panels on the infilled reinforced 
concrete frames [6]. 
2.2.1.1. Single-strut models 
Polyakov [2] using elastic theory for the analytical studies suggested the possibility of considering the effect of 
the infilling in each panel as equivalent bracing – Figure 1. These struts represent the panel by carrying only 
compressive forces, having zero tensile strength. Later, Holmes [7] took up the idea and replaced the infill by an 
equivalent pin-jointed diagonal strut made of same material and having the same thickness as the infill panel and a 
width equal to one third of the infill diagonal length. 
Stafford Smith [8] used this approach and related the width of the diagonal strut to the infill/frame contact lengths 
using an analytical equation. After that, several researches have proposed different properties of the diagonal strut as 
shown in Figure 2. 
Usually, these models define the effective width of the strut, and once the width is calculated the stiffness and the 
ultimate strength of infill panel are calculated. However, Crisafulli [3] suggest that using the only compression strut in 
structural analysis is acceptable if the tensile strength of the masonry and the bond strength at panel frame interfaces 
are very low and this assumption may not be valid when the masonry panel is reinforced or when are used shear 
connectors. A detailed literature review of previous proposals for the properties of diagonal strut can be found in [6]. 
 
Fig 2. Comparison among different methods to compute the stiffness and strength of the  infill panel in Specimen 8 tested by Mehrabi 
(1994) [15] (imperial units) – figure from Sattar [6] 
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2.2.1.2. Modification of the single strut model 
The use of a concentric strut model does not accurately model the bending and shear demand on frame members and 
in order to take account the local effects resulting from the interaction between the reinforced concrete frame and the 
infill panel the single strut model has been modified and several researchers have proposed different models [3].  
x Syrmakesis and Vratsanou [16] proposed a model with five parallel compressive struts as shown in Figure 3(a), 
in order to study the effect of the contact length on the bending moment on frame members. 
x Zarnic and Tomazevic [11] conducted a series of cyclic tests and based on their experimental results proposed a 
model as shown in Figure 3(b) with the diagonal strut not connected to the beam-column joint.  
x Schmidt [17] as shown in Figure 3(c) and Chrystomou [24] illustrated in Figure 3(d) proposed another diferrent 
models with parallel compressive struts with offsets at both ends. 
 
Fig 3. Modification of the diagonal strut and multiple struts models by different researchers [1] 
One of the most complex and accurate model was proposed, more recently, by Crisafulli [3]. Each infill panel is 
implemented by four axial struts and two shear springs as shown in Figure 3(e) and (f). This approach allows an 
adequate consideration of lateral stiffness of the panel and of strength of masonry panel, particularly when a shear 
failure along mortar joints or diagonal tension is expected.  
This model is implemented in RUAMOKO [21] and in SeismoStruct [22] which is a fiber-based finite element 
program used by numerous researchers to simulate the response of different infilled frames. Comparison with the 
experimental results has shown a good accuracy of the model in evaluation of the nonlinear response of the 
structures but only at global level (model could well reproduce the backbone curve of cyclic quasi-static tests on 
infilled frames). This model is not yet able to predict local effects that the infill may cause due to their interaction 
with the surrounding frame.  
2.2.1.3. Hysteretic models 
The main objective of the present paper is to study the influence of masonry infills on the seismic response of 
reinforced concrete frame structures using nonlinear dynamic analysis. In order to run dynamic nonlinear analysis 
the hysteretic behaviour of the material must be established. In the literature can be found only a few hysteretic 
models for diagonal strut because most of researchers studied the behaviour of infill masonry under monotonic 
loading and even a smaller number of models are implemented in a computer program. A complete review of these 
models was conducted by Crisafulli [3]. 
 
Fig 4. Hysteretic models for the strut model: (a) Klingner and Bertero [10]; (b) Doudomis and Mitsopolou [23] 
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Fig 5. Hysteretic models for the strut model: (a) Andreaus et al. [19]; Chrystomou [24] 
 
Fig 6. Representation of strut hysteretic law of Reinhorn et al. [25] as combination of its various components 
 
Fig 7. Hysteretic models for the infill panel proposed by Crisafulli [3] and implemented in SeismoStruct:  
(a) Masonry strut hysteretic response; (b) Shear cyclic relationship 
2.3. Field observations after earthquakes 
Valuable observations were made on the behaviour of this type of structures during earthquakes and numerous 
lessons have been learned after severe earthquakes has occurred. A major earthquake provides a good basis for 
observing the behaviour of masonry infilled frame structures. During a strong motion several patterns can be studied 
making possible a better understanding of seismic performance of this system. For example, in the case of Mexico 
City earthquake (1985), many researchers ([26]) suggested that possibly the most important factor in the generally 
good performance of low-rise reinforced concrete frame structures in this earthquake was the presence of masonry 
infills.  
In Erzincan earthquake (1992), according to Bruneau and Saatcioglu [27] RC frames with solid brick infills 
performed well with no significant structural damage. Full report of evaluation and analysis performance of 
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structural frames with masonry infill during the Northridge earthquake (1994) carried out by Bennett et al.[28] 
shows that infills experienced some cracking, but in the most cases contributed to the seismic resistance and life 
safety performance. In Kocaeli earthquake (1999), the infill panels were able to participate in lateral load resistance 
to varying degrees and were often  damaged prematurely, developing diagona  tension and  compression failures or 
out-of-plane failures 
More recently, in Wenchuan (2008) and L’Aquila earthquakes (2011), according to Mosalam [29], damages 
observed in reinforced concrete frames with unreinforced masonry infill panels varied from small cracking to severe 
damage and collapse. The failure types observed in different infill-frames were similar to those observed by 
researchers in their experimental studies. 
2.4. Failure modes of masonry infilled reinforced concrete frames 
The type of failure that will occur in infilled frames is difficult to predict, depending on several factors. Different 
failure modes of masonry infilled frames can be categorized into five distinct modes according to El-Dakhakhni et 
al. [20] based on both experimental and analytical results during the last five decades.        
The occurrence of the different types of failure depends on the material properties and stress state induced in the 
panel. Another important study on the modes of failure of infilled frames was made by Crisafulli [3]. El-Dakhakhni 
et al. [20]  noticed that only the first two modes, the (CC) and the (SS) modes, are of practical importance, since the 
third mode (DC) occurs very rarely, corresponding to a high slenderness ratio of the infill. This is hardly the case 
when practical panel dimensions are used, and the panel thickness is designed to satisfy the acoustic isolation and 
fire protection requirements.  
The fourth mode (DK) should not be considered a failure mode, due to the fact that the infill can still carry more 
loads after it cracks. The fifth mode (FF) is of importance in the case of reinforced concrete frames. 
 
Fig 8. Different Failure Modes of Masonry Infilled Frames: a) Corner Crushing Mode; b) Sliding Shear Mode; c) Diagonal Compression Mode; 
d) Diagonal Cracking Mode; and e) Frame Failure Mode – figure from El-Dakhakhni et al. [20] 
2.5. Design approach in different codes and standards 
Comprehensive reviews of the current guidelines for seismic evaluation of masonry infilled reinforced concrete 
frames has been carried out by Bell and Davidson [30] or Kaushik et al. [31]. Most of the current design codes and 
standards ignore the contribution of the masonry infill panel in resisting the lateral loads. As reported by Kaushik et 
al. [31], there is no single code that contains all the relevant information required for the seismic design of this type 
of buildings.  
The Romanian seismic design code, P100-1/2013, as the most of the codes, suggests several preventive measures 
and recommending the modelling of masonry infill using the equivalent diagonal struts only for the evaluation of the 
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buildings not for the design.  P100-1/2013 such as Eurocode 8 restricted the inter-storey drift ratio for masonry 
infilled reinforced concrete frames to 0.5%, but do not differentiate the behaviour factors (q) for reinforced concrete 
frames with or without masonry infill. However, the Romanian seismic code recommend the reduction of this factor 
in the case of masonry infilled RC frames. 
3. Study case 
3.1. Overview 
The purpose of the paper is to illustrate the effect of the infill panel on the overall structural response of RC 
frames. This study is has in view structures designed and detailed according to modern Romanian design code and 
covers the range of short and medium buildings - 3 and 6 floors frames.  Each building is evaluated as bare frame 
and with two different infill configurations, as shown for the 3-story in Figure 9.  
Infill is sometimes omitted at the first floor, as in Figure 9(b), to provide an open-space for retail and commercial 
services. Dimensions in plan are 25 m x 10 m, measured from the column axis, and inter-storey heights are 3.0 m. 
The structures are symmetric in both directions, with equal spans of 5.0 m. The buildings are assumed to be located 
at a high seismic site with peak ground acceleration 0.3g, with ground motions having a corner period 1.6s and the 
importance factor of building equal to 1. 
Full details of member sizes and other specifications of all models are given in ref. [32]. Dynamic time history 
analyses were carried out, assuming a nonlinear behaviour of masonry panels, by using a hysteretic model for 
masonry described in section 3.3. Given the advantages for dynamic analysis, the computer program PERFORM 3D 
[33] was used. The structures were analysed with this program and subjected to synthetic accelerograms compatible 
with the elastic acceleration spectra of the site.   
Additionally, the accuracy of the model used for the parametric analysis is assessed through comparison with 
experimental results obtained from pseudo-dynamic analysis test of full-scale frames. The effects of out-of-plane 
forces and of presence of openings were not goals of the present study, although in the design of infilled frames they 
represent important aspects in order to ensure the stability of the panel. 
 
(a)                                                                     (b)                                                             (c) 
Fig 9. Masonry infill configurations for case study RC frames (a) Fully-infilled (F.I), (b) Partially-Infilled (P.I), 
(c) Bare Frame (B.F.) 
 
Fig 10. Typical plan of the analysed buildings with infill arrangements 
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3.2. Materials 
The materials used for the analysis were normal-weight concrete C30/37 as specified by Eurocode 2 [34], and 
BSt 500 C for reinforcement. For masonry were considered blocks commonly available in Romania. The blocks had 
dimensions of 250x300x238, with vertical holes, with average compressive strength, fb, equal to 7.5 MPa.  
The mortar was also selected as typical, to reach compressive strength of 5 MPa (M5). Thus, the compressive 
strength of masonry, fk, computed in accordance with Romanian code for masonry CR6/2013 [35] was 3.0 MPa.  In 
literature can be found different relations to evaluate the modulus of elasticity of masonry, Em. In general, many 
researchers relate the modulus of elasticity of masonry with the compressive strength of the material.  Thus Em was 
considered 3 GPa. 
3.3. Computational model and assumptions 
3.3.1. Modelling of RC frames 
For beams and columns the concentrated plasticity hinge model was adopted. Full definition of plastic hinge 
model in PERFORM 3D depends on a number of parameters such as basic force-deformation relationship, cyclic 
degradation or strength loss.  
3.3.2. Modelling of infill panel 
In order to analyse the global building response, compression struts placed concentrically to simulate each infill 
panel are used, as illustrated in Figure 15. For dynamic analysis, each strut is characterized by force-displacement 
relationships to define the initial stiffness, peak strength and post-peak behaviour. Additionally, for cyclic 
deterioration, a hysteretic model is used to simulate the strength, stiffness degradation and energy disipation. 
 
Fig 11. a) Moment versus rotation relationship for beam; b) Moment vs axial load for column;  
c) Hysteretic behaviour for at plastic hinge locations 
  
Fig 12. Typical reinforced concrete section for the structures analysed 
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3.3.2.1. Properties of the strut 
x Stiffness and Strength 
Figure 13 summarises the initial stiffness and strength values for infill panel computed from codes and different 
researchers as well as FEMA 273 [36] equation for a typical panel with the observation that was used the same 
modulus of elasticity for masonry. 
 
Fig 13. Comparison among different codes and researchers of stiffness and strength values for the infill panel 
x Hysteretic model 
The hysteretic model used for analysis is similar with the model proposed by Klingner and Bertero [10]. Figure 
14 illustrates the characteristics of the model, in which the unloading was assumed to be linear with stiffness equal 
to the initial stiffness and considering the effect of stiffness degradation for reloading. The deformation capacity of 
the infill panel is based on recommendations from codes and observations from experimental tests. According to 
Romanian design code P100-1/2013 and Eurocode 8 safety verification for the in-plane damage control of non-
structural components in the design of RC structures are carried out in terms of structural lateral drift at each level 
under SLS (Serviceability Limit State) and ULS (Ultimate Limit State) earthquake. 
 
Fig 14. a) Stress-strain relationship for the infill panel (U - the ultimate strength point where the maximul strength is reached, L - the point where 
significant strength loss begins, R - the residual strength point, X - maximum deformation point); b) Hysteretic behaviour of the infill panel 
For the analysis the axial strain of diagonal strut is expressed as a function of the drift and geometric properties of 
the frames, as shown in Figure 15. Thus,   is related to 0.5% inter-storey drift and   to a 1% drift, considering the fact 
that the even if the panel is cracked, this may continue to provide resistance [6].  The residual strength of the infill 
panel is assumed to be 20% of the maximum strength, a value considered conservative given that experimental data 
analysis [36]. 
 
Fig 15. Geometric relation of in-plane drift and diagonal strut deformation – figure from Hak et al. [37] 
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The Romanian seismic design code, P100-1/2013 [5] states that if at least 7 accelerograms are considered, 
average results may be used. Thus, earthquake input motion was defined by 7 site unidirectional spectrum 
compatible accelerograms illustrate in Figure 16, using the program MSIMQKE [38]. In order to fit mean recurrence 
interval (MRI) corresponding to Romanian SLS, ULS and to a supplementrary limit state associate with an MRI of 
475 years (SVLS), the accelerograms were scaled using appropriate factors. 
 
Fig 16. Acceleration spectra for accelerograms considered in analysis 
4. Results 
4.1. Verification of the infill panel model with test results 
Before proceeding with the dyanamic analyses of the infilled frame the accuracy of the numerical model is 
verified through comparison with experimental results and with the model proposed by Crisafulli [3] implemented 
in SeismoStruct. The results obtained for the infill panel model described above and implemented in PERFORM 3D 
are compared with the results obtained from a series of pseudo-dynamic tests conducted on a full-scale four-storey 
RC building designed to initial versions of Eurocode 8 and Eurocode 2, tested at the ELSA Laboratory [12]. 
The pseudo-dynamic test was conducted using an artificially generated earthquake derived from the 1976 Friulli 
earthquake. Full details on the structure’s geometrical and material characteristics  may be found in Negro and 
Verzeletti [12].  The properties of the strut were computed using relations from P100-1/2013 and FEMA273, with 
some recommendations from FEMA356. 
 
Fig 17. Experimental and numerical roof displacement time-histories for the frame tested by Negro and Verzeletti [12] 
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Fig 18. Experimental and numerical base-shear time-histories for the frame tested by Negro and Verzeletti [12] 
As can be shown in the Figures 17 and 18 the comparison of the numerical and experimental results was done in 
terms of time-histories, cumulative values of base-shear and roof displacement, showing relatively good accuracy. 
4.2. Fundamental period 
The fundamental period of vibration, dependent on mass and stiffness structure characteristics, is a fundamental 
parameter in the force-based design of structures in seismic zones because this parameter defines the spectral 
acceleration and the base shear force for design of the buildings.   
The elastic periods presented in Figure 19, for the case of fully infilled frames, are estimated using eigenvalue 
analysis which use the initial elastic stiffness matrix and shows that the the structures periods decrease (48% - for 
the 3-story bulding and 30% - for the 6-story building) when the infill panels were included in the analysis. 
 
                                                                             (a)                                                                             (b) 
Fig 19. Effect of the infill panel on the fundamental period: (a) 3-story and (b) 7-story RC frame buildings 
4.3. Base-shear force 
Figures 20 and 21 show  the influence of the infill panel on the variation of base shear obtained from dynamic 
analysis from synthetic accelerograms associated with ULS. The maximum base shear force for the structures with 
masonry infill (Fully-Infilled and Partially-Infilled) and  is only slightly larger than that of bare frame (B.F.) (about 
10%). The results show that in this case the infills, with the properties computed from P100-1/2013 and FEMA273, 
do not increase significantly the global strength of the structure. 
 
Fig 20. Base-shear time-histories for the 3-story RC building 
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Fig 21. Base-shear time-histories for the 6-story RC building 
4.4. Drift values 
The inter-storey drift profiles are given in Figures 22 and 23. For the 3-story building, at SLS, the values for the 
uniformly infilled frame are about half of those of the bare frame and for the partially-infilled structure the 
maximum value is at the bottom storey with smaller value that in case of bare frame structure. At ULS and SVLS, 
the maximum drift values differ sligthly.  
In the case of 6-story building the maximum drift values for the bare frame are only slightly larger than that of 
infilled RC frames. 
 
Fig 22. Drift values for the 3-story RC building 
 
Fig 23. Drift values for the 6-story RC building 
4.5. Roof displacement 
In spite of the most complete failure of the infill panels as shown in Figure 28, the maximum top-displacement for 
the infilled RC frames was significantly smaller as shown in Figure 24 and 25. 
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Fig 24. Roof displacement for the 3-story RC building 
 
Fig 25. Roof displacement for the 6-story RC building 
4.6. Energy dissipation 
The cumulative inelastic energy dissipation obtained from dynamic nonlinear analysis among different structural 
elements is presented in Figure 26 for the 3-story building and in Figure 27 for the 6-story building.  
The effect of infills in the uniformly-infilled structure was to reduce the contribution to energy dissipation of 
beams and columns, particularly at SLS, with higher values in the case of 3-story building. 
 
 
Fig 26. Inelastic energy dissipation for the 3-story RC building 
 
Fig 27. Inelastic energy dissipation for the 6-story RC building 
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4.7. Energy dissipation mechanism 
A primary objective in the structural nonlinear analysis is to identify the energy dissipation mechanism. The 
presence of infills prevents energy dissipation from taking place in the frame, but as can be shown in the Figures 28 
and 29, at the ULS, the presence of infills modifies the energy dissipation mechanism but not significantly, even in 
the case of partially-infilled RC frame.  
It is remarked some discrepancy from experimental results obtained by Negro and Verzeletti [12], in the case of 
partially-infilled RC frame, originating from different infill configurations. Further studies are needed to confirm the 
effect of irregularities in the panels configurations on RC frames. 
 
Fig 28. Energy dissipation mechanism for the 3-story RC building (the limit plastic rotations are  expressed in radians) 
 
Fig 29. Energy dissipation mechanism for the 3-story RC building (the limit plastic rotations are expressed in radians) 
 
a)                                                                         b) 
Fig 30. Rotational capacity/demand ratios in the case of 3-story RC building for: a) central column (base) 
and b) beam at the first floor 
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a)                                                                         b) 
Fig 31. Rotational capacity/demand ratios in the case of 6-story RC building for: a) central column (base) 
and b) beam at the first floor 
4.8. Damaged infill panels 
The damage in infill panels depend directly on the values of the drift demands – Figure 32. 
 
a)                                                b)                                                 c) 
Fig 32. Damaged infill panels: a) 3-story RC building at ULS and SVLS; b) 6-story RC building and ULS and 
c) 6-story building at SVLS 
As shown in Figure 32, the damage in the masonry panels is a decreasing function of the height, with the panels 
of the upper storey remained intact. The study agrees with the results of Negro and Verzeletti [12], who observed a 
same damage pattern in the test results. 
5. Conclusions 
The effect of infill panels on the global response of RC frames subjected to seismic action is widely recognised 
and many researchers have been dedicating to this study for last decades. Numerous concepts and analytically 
models have been proposed according to the different research results. 
In the present study, nonlinear dynamic analysis was conducted in order to assess the seismic performance of RC 
frames with masonry infilled panels, for sets of 3 and 6-story buildings with different infill configurations. A single-
strut nonlinear cyclic model was used for masonry panels to simulate the response of infilled RC frames. The 
properties of the strut were computed using relations from the Romanian seismic design code, P100-1/2013, and 
FEMA Standards, without major differences in final results.  
Initially, a comparison of the model characteristics with experimental data was made which showed a relatively 
good accuracy of the model. It should be noted that using a single-strut model, the analysis were carried out only at 
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global level ignoring the adverse local effects that the infill panels may cause due to their interaction with the 
surrounding RC frame. 
The results obtained in the present work obviously demonstrate that the presence of masonry infills changes the 
dynamics characteristics of the RC building and contribute to increase structural resistance against seismic action. 
Thus, their presence reduces the deformation demand and damage of structural elements. Therefore, this study 
agrees, in general, with the results obtained from various experimental work.  
Hence, this preliminary results suggest that in the case of RC buildings located in the Bucharest area and 
designed according Romanian seismic design code, P100-1/2013, the effect of regular infill panels on the global 
seismic response of the buildings can be neglected, as required by the design code. Further studies will examine the 
level of damage in masonry panels and effect of openings on the the seismic performance of infilled frames. 
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